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Device hav ing a temperature-dependent switching mechanism 

provided in a cavity 

BACKGROUND OF THE INVENTION 



FIELD OF THE INVENTION 



The present invention relates to a device having an elec- 
trical load and a cavity for receiving a temperature-dependent 
switching mechanism for protecting the load from overtempera- 
ture and/or overcurrent, there being provided in the cavity a 
first countercontact for the switching mechanism which is elec- 
trically connected to the load, and a second countercontact 
which is electrically connected to an external terminal for 
supplying electricity to the load. 



RELATED PRIOR ART 

A device of this kind is known from DE 195 06 342 CI. 

The known device has a cavity into which project two elec- 
trodes which grip between them an encapsulated temperature 
monitor. The first electrode is connected to an external termi- 
nal, and the second electrode to an electrical load of the de- 
vice. 

The temperature monitor has a two-part, electrically con- 
ductive housing made up of an upper part and lower part that 
are electrically insulated from one another and receive the 
gripping forces of the two electrodes. At the same time, the 
upper part and lower part create the electrical connection to 
the electrodes. 

Arranged in the housing of the temperature monitor is a 
temperature-dependent switching mechanism that creates, as a 
function of its temperature, an electrically conductive connec- 
tion between the upper part and the lower part. As long as the 
temperature monitor remains below its response temperature, it 
thus creates an electrically conductive connection between the 
two electrodes, so that by way of the external terminal, cur- 
rent can flow to the electrical load, which of course is con- 
nected to a further external terminal. In the event of an im- 
permissible rise in the ambient temperature and/or an excessive 
operating current, the temperature-dependent switching mecha- 
nism heats up to the point that it interrupts the connection, 
and the load experiences no current. 



A temperature-dependent switching mechanism such as the 
one used in the temperature monitor utilized in the known de- 
vice is known, for example, from DE 29 17 482 C2. The tempera- 
ture-dependent switching mechanism comprises a spring disk that 
centeredly carries a movable contact on which a bimetallic snap 
disk is centeredly arranged. The temperature-dependent switch- 
ing mechanism constitutes a lossproof unit. 

Below the response temperature, the spring disk is braced 
at the bottom on its rim against the lower part of the tempera- 
ture monitor, and pushes the movable contact element against 
the interior of the upper part so that a current can flow from 
the upper part, via the contact element and the spring disk, 
into the lower part. In this switch position, the bimetallic 
snap disk exerts no force. If the temperature then rises, the 
bimetallic snap disk snaps over from its convex shape into a 
concave shape, thereby bracing itself against the interior of 
the upper part and pushing the movable contact element away 
from the upper part against the force of the spring disk, so 
that the switch constituted by the temperature monitor is 
opened. Also to be mentioned in this context is an insulating 
layer, on the interior of the upper part, which prevents the 
bimetallic snap disk from coming into electrical contact with 
the upper part. 

The temperature monitor known from DE 29 17 4 82 C2 is 
highly pressure-resistant, so that it can be used with the de- 
vice as described in DE 195 06 342 CI. A pressure-resistant 
housing of this kind is necessary so that the gripping forces 
for retaining the temperature monitor can be designed to be 
sufficiently great such that mechanical and electrical contact 



can reliably be made to the 
presence of severe vibrations, 
pump of a washing machine. 



temperature monitor even in the 
for example when used in a drain 



An advantage of the known device is that the temperature 
monitor used is not one that is usually equipped with soldered 
or crimped terminals, but rather the also known temperature 
monitor having the two-part metal housing, so that very easy 
installation and contacting of the temperature monitor in the 
known device can be achieved. Because of its insensitivity to 
pressure, the known temperature monitor can be stocked as a 
bulk item, and during final assembly of the known device simply 
needs to be inserted - optionally by way of an automatic pro- 
duction machine - between the two resilient electrodes, where 
it is simultaneously held in place mechanically and electri- 
cally contacted. 



Although the known device is very satisfactory in terms of 
assembly engineering, and although secure retention of the tem- 
perature monitor is also achieved, it nevertheless has the dis- 
advantage that a more expensive temperature monitor needs to be 
used because of the need for a pressure-resistant housing. 



SUMMARY OF THE INVENTION 



In view of the above, it is an object of the present in- 
vention to improve the device mentioned at the outset in such a 
way that it can be equipped in economical fashion with a tem- 
perature-dependent switching function that moreover can easily 
be installed and contacted. 



According to the present invention^ this object is 
achieved, in the case of the device mentioned at the outset, in 
that the cavity is configured for receiving a housingless 
switching mechanism that, below its response temperature, is in 
direct contact with the two countercontacts . 

The object underlying the invention is completely achieved 
in this fashion. 

Specifically, the inventor of the present application has 
recognized that it is possible to insert, so to speak, "naked" 
switching mechanisms directly into a cavity provided on a de- 
vice, this switching mechanism then being clamped between the 
two countercontacts. As a result, on the one hand it is no 
longer necessary for the countercontacts to be of resilient 
configuration, and on the other hand it is additionally possi- 
ble to dispense with a housing for the temperature-dependent 
switching mechanism. It is thus possible to use economical 
switching mechanisms, and lesser demands are also made on the 
countercontacts in the cavity, which can now be rigid elec- 
trodes or contact points. What is exploited in this context is 
the fact that each temperature-dependent switching mechanism is 
in any case already designed so that it is clamped in its hous- 
ing between the two countercontacts in such a way that it re- 
mains securely positioned and contacted even when used in a se- 
verely vibration-affected environment. The spring forces of the 
bimetallic element and/or of the spring element of the tempera- 
ture-dependent switching mechanism necessary for this purpose 
are relatively small, since the mass of the "naked" switching 
mechanism is already kept as low as possible simply in order to 
achieve short switching times. 



This means, however, that the forces necessary for secure 
retention of a switching mechanism are much lower than the 
forces needed, in the case of the device mentioned at the out- 
set, to securely retain the temperature monitor, with its metal 
housing that is very heavy by comparison with the switching 
mechanism. 

The use of a housingless switching mechanism thus yields 
cost advantages not only in terras of the device, in which re- 
silient countercontacts are no longer necessary, but also be- 
cause the housing of the temperature monitor can be dispensed 
with . 

Of course the new device offers all the advantages that 
were already present in the context of final assembly of the 
known device: no soldering or crimping operations are necessary 
in order to make contact to the switching mechanism, and the 
switching mechanism merely needs to be placed into the cavity. 
It is true that housingless switching mechanisms cannot readily 
be stocked as bulk goods, since any mechanical stress, in par- 
ticular bending of the bimetallic elements, must be avoided so 
that their functional reliability is not negatively affected. 
The inventor of the present application has recognized, how- 
ever, that it is easily possible for switching mechanisms such 
as those known from the aforementioned DE 29 17 482 C2, i.e. 
those which constitute a lossproof unit, to be stocked like 
tablets in blister packs. The switching mechanisms are placed 
into depressions, arranged in rows and columns, that are ar- 
ranged in a plastic film or the like. "Grouped" packages of 
this kind are extremely economical, so that by way of this ad- 
ditional feature, considerable price advantages as compared to 



the known temperature monitors can nevertheless be attained be- 
cause of the elimination of the housing. A further advantage 
with this manner of stocking the housingless switching mecha- 
nisms is that the switching mechanisms are delivered already 
sorted, so that the device manufacturer can easily insert them 
into the cavity using an automatic production machine. 

It is preferred in general if a cover is provided that 
sealingly closes off the cavity after the switching mechanism 
has been set in place, the cover being attached to the device 
preferably in articulated fashion, more preferably by way of a 
film hinge. 

The advantage of this feature is that the switching mecha- 
nism can be efficiently protected from dirt, water, etc. With 
encapsulated temperature monitors, on the other hand, sealing 
against dirt and moisture is a major problem, since because of 
the small outside dimensions of the temperature monitors, it is 
generally difficult to provide an extremely good seal. With the 
new device, on the other hand, the cover makes it possible to 
close off the cavity in absolutely secure fashion, for example 
using a labyrinth seal. If the cover is, in this context, at- 
tached to the device in articulated fashion, preferably by way 
of a film hinge, this simplifies both the production of the de- 
vice and the final assembly of the switching mechanism. 

It is further preferred if one of the two countercontacts , 
preferably the second countercontact , is arranged on the cover. 

This feature is advantageous, for example, in the case of 
a cavity which is open at the top, into which the switching 
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mechanism is first placed in such a way that it comes to rest 
on the first countercontact , whereupon closing the cover not 
only effects sealing. but simultaneously also makes contact with 
the second countercontact. This prevents the switching mecha- 
nism from getting caught on one of the two countercontacts upon 
placement into the cavity and being mechanically damaged. 

It is further preferred if a switching mechanism that is a 
lossproof unit, made up of a bimetallic element and a movable 
contact element that coacts with one of the two counter- 
contacts, is placed into the cavity, the switching mechanism 
preferably comprising a spring element, held in lossproof fash- 
ion on the contact element, that coacts with the other of the 
two countercontacts . 

The advantage with this feature is that the switching 
mechanism can be placed into the cavity as a unit, so that only 
a single handling step is necessary in order to equip a pre- 
fabricated device with a temperature-dependent switching mecha- 
nism and with the protective function associated therewith. 

It is preferred in general if the switching mechanism is 
attached to a guide element that is inserted together with the 
switching mechanism into the cavity, the guide element prefer- 
ably acting as a cover and closing off the cavity in sealed 
fashion . 

The advantage here is that the switching mechanism can be 
installed easily, since handling robots can grasp the guide 
element much more easily than they can the switching element 
itself. This therefore makes possible rapid and economical 



installation of the switching mechanism in the new device, with 
no risk of damage to the switching mechanism. 

It is preferred in this context if one of the two counter- 
contacts, preferably the second countercontact , is arranged on 
the guide element. 

The guide element either can be part of the housing or can 
be supplied together with the switching mechanism. Especially 
if the guide element is part of the housing - i.e. is joined, 
for example like a cover, to the housing by way of a film 
hinge - the second countercontact and the associated external 
terminal can easily be provided on the guide element or, as al- 
ready mentioned above, on the cover. As already was the case 
with the cover equipped with the second countercontact, the 
guide element equipped in this fashion also has the advantage 
that when the switching mechanism is inserted into the cavity 
there is no danger that the switching mechanism will jam be- 
tween the two countercontacts in such a way that it is mechani- 
cally damaged. This feature as well, therefore, helps make pos- 
sible automatic installation of the switching mechanism in the 
device . 

It is preferred in this context if the bimetallic element 
is configured as a bimetallic tongue that at its first end is 
attached to the guide element and at its free end carries the 
movable contact element. 

The advantage here is that a very simple switching mecha- 
nism is used, which not only is very economical but also can 
easily be inserted into the cavity. 
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in 



On the other hand, it is preferred if the spring element 
is configured as a spring tongue that at its first end is at- 
tached to the guide element and at its second end is joined to 
a first end of the bimetallic element, which at its free end 
carries the movable contact element. 

This switching mechanism also is very robust and easy to 
install; in addition, the series connection of the temperature- 
neutral spring tongue and the bimetallic element means that 
contact is made very reliably between the movable contact ele- 
ment and the countercontact. 

A further advantage with the two switching mechanisms just 
described is that they can easily make contact with the second 
countercontact at the bimetallic tongue or spring tongue at- 
tached to the guide element. For example, it is possible to 
bring the countercontact and the spring tongue or bimetallic 
tongue into contact with one another and then injection-mold a 
plastic part around them, so that all the parts are held non- 
displaceably and securely in physical contact with one another. 

On the other hand, it is preferred if the spring element 
has a retaining extension piece that is attached to the guide 
element. 

The advantage here is that it is possible to use a tempera- 
ture-dependent switching mechanism such as the one known from 
DE 197 05 154 Al . This switching mechanism combines th advan- 
tages of the switching mechanism known from DE 29 17 482 C2 - 
according to which the contact pressure is created solely by 
the spring element which also carries the switching current - 



and of the guide element already mentioned above which makes 
possible automatic and reliable installation • 

If the switching mechanisms are attached to a guide ele- 
ment and that guide element is supplied by the switching mecha- 
nism manufacturer, the switching mechanism can advantageously 
be inserted during transport into a protective sheath which is 
closed off by the guide element. 

In view of the above, the invention also concerns a pro- 
tective sheath for a temperature-dependent switching mechanism 
attached to a guide element; the guide element and the switch- 
ing mechanism can be configured in the manner already set forth 
above in connection with the device. 

In the simplest case, the protective sheath can be a plas- 
tic cap that is slid onto the guide element and thus, during 
transport, protects the switching mechanism held by it from me- 
chanical damage and from dirt and moisture. When the switching 
mechanism is installed in the device to be protected, a 
handling robot then grasps the guide element, whereupon the 
protective sleeve is stripped off, for example by a further de- 
vice, before the handling robot introduces the switching mecha- 
nism, with the guide element, into the cavity. If the guide 
element is equipped with a labyrinth seal, the guide element 
automatically centers itself on the opening of the cavity, 
thereby avoiding any mechanical damage to the switching mecha- 
nism. 

Further advantages are evident from the description and 
from the appended drawings. 
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It is understood that the features recited above and those 
yet to be explained below can be used not only in the respec- 
tive combinations indicated, but also in other combinations or 
in isolation, without leaving the context of the present inven- 
tion . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Embodiments of the invention are shown in the drawings and 
will be explained in more detail in the description below. 

In the drawings: 

Fig, 1 shows, in a longitudinally sectioned side view, a 
first embodiment of the new device in which a switching mecha- 
nism is placed loosely into the cavity; 

Fig. 2 shows, in a representation like that of Fig. 1, a 
device in which a switching mechanism is held on the guide ele- 
ment ; 

Fig. 3 shows a representation like that of Fig. 2, but 
with a different embodiment for the temperature-dependent 
switching mechanism; 

Fig. 4 shows a further representation like that of Fig. 2, 
with a further embodiment for the temperature-dependent switch- 
ing mechanism; 



Fig. 5 shows a protective sheath for the switching mecha- 
nisms of Figs. 2 through 4; and 

Fig. 6 shows a further embodiment of the new device with a 
switching mechanism like the one in Fig. 1. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

In Fig. 1, 10 designates in general a device which com- 
prises an electrical load 11 that is arranged in a housing part 
12, schematically indicated, made of plastic. 

Device 10 can be, for example, a drain pump for a washing 
machine; electrical load 11 then symbolizes the motor that is 
arranged in its housing. 

A cavity 14 in which a temperature-dependent switching 
mechanism 15 is arranged is provided in housing part 12. 
Switching mechanism 15 comprises, in a manner known per se, a 
bimetallic disk 16 and a spring disk 17, both of which are re- 
tained in lossproof fashion on a movable contact element 18. 
Contact element 18 has a jacket 21 made of softer metal and a 
core 22 made of harder metal having good electrical conductiv- 
ity. After bimetallic disk 16 and spring disk 17 have been 
placed onto jacket 21, it can then be deformed so that switch- 
ing mechanism 15 forms a lossproof unit. 

Provided in cavity 14, at the top in Fig. 1, is an elec- 
trode 23 that coacts as first countercontact 24 with the mov- 
able contact element 22. Arranged on the other side of cavity 
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14 is an annular electrode 25 that coacts as second counter- 
contact 26 with switching mechanism 15. Second countercontact 
26 is connected - as indicated by a line - to an external ter- 
minal 27 of device 10. A second external terminal 28 is con- 
nected to load 11, which is connected at the other end to first 
countercontact 24. 

In the switch position shown in Fig. 1, switching mecha- 
nism 15 is below its switching temperature, and spring disk 17 
is braced with its rim 29 against second countercontact 26 and 
thereby presses movable contact element 22 against first coun- 
tercontact 24. An electrically conductive connection is thereby 
created from external terminal 27 via second countercontact 26, 
spring disk 17, movable contact element 22, and first counter- 
contact 24 to load 11, which in turn is connected to the other 
external terminal 28. 



When the temperature of load 11, which is located in the 
immediate vicinity of cavity 14, then rises impermissibly, bi- 
metallic disk 16 therefore snaps over from the convex shape 
shown in Fig. 1 into a concave shape, and its rim 30 moves up- 
ward in the direction of arrows 31. Rim 30 ultimately comes 
into contact with the upper side of cavity 14, and thereby 
pushes the movable contact element downward in Fig. 1 so that 
the electrical connection between first countercontact 24 and 
second countercontact 26 is interrupted. In order to prevent a 
short circuit between rim 30 of bimetallic disk 16 and first 
countercontact 24, an insulating layer 32 of housing part 12, 
which comes into contact with rim 30 at the right in Fig. 1, is 
provided. 
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Cavity 14 is closed off, at the left in Fig. 1, by a cover 
34; a kind of labyrinth seal 35, with which penetration of dirt 
or moisture into cavity 14 is effectively prevented, is config- 
ured between housing part 12 and cover 34. Cover 34 is joined 
to device 10 by way of a film hinge 36. 

Device 10 shown in Fig. 2 is similar in configuration to 
the device in Fig. 1, but spring disk 17 is joined to a retain- 
ing extension piece 38 that is attached at its free end 39 to a 
guide element 41 that is part of cover 34. 

This kind of design of a temperature-dependent switching 
mechanism 15 is known from DE 197 05 154 Al , and reference is 
therefore made to that document for further information. 

Spring disk 17 is now braced with its rim 2 9 against sec- 
ond countercontact 26 which lies opposite guide element 41, and 
in the low- temperature position shown in Fig. 2 once again 
pushes movable contact element 18 against first countercontact 
24. As for the rest, identical reference characters here refer 
to the same features of device 10 as in Fig. 1. 

In the device shown in Fig. 3, switching mechanism 15 com- 
prises a bimetallic tongue 42 that is attached at its first end 
4 3 to guide element 41 and is in electrical contact there with 
second countercontact 26 that is provided there. Here as well, 
external terminal 27 is provided on guide element 41. 

Bimetallic tongue 42 carries at its free end 44 a movable 
contact element 45 that coacts with first countercontact 24. 



Fig. 4 shows, in a manner comparable to the embodiment ac- 
cording to Fig. 3, a device 10 in which bimetallic tongue 42 is 
attached not directly to guide element 41 but rather to a free 
end of a spring tongue 4 7 that in turn is attached at its other 
end 48 to guide element 41 and is in contact there with second 
countercontac t 26. 

In devices 10 described so far, a housingless switching 
mechanism 15 is placed into cavity 14 and is clamped between 
the two countercontacts 24 and 26 as a result of the inherent 
spring force of spring disk 17, bimetallic tongue 42, and/or 
spring tongue 47. Switching mechanisms 15 are introduced later- 
ally into cavity 14, which is then closed off by cover 34 on 
which can be provided a guide element 41 that carries the 
switching elements as shown in Figs. 2, 3, and 4. Labyrinth 
seal 35 provides guidance during introduction of the switching 
mechanisms into cavity 14, so that mechanical damage to switch- 
ing mechanisms 15 is prevented. 

During transport, switching mechanisms 15 as shown in 
Figs. 2 through 4 can be stored in a protective sheath 51 shown 
in Fig. 5, which has an interior space 52 to receive switching 
mechanism 15 as well as an opening 53 into which guide element 
41 can be inserted. In the simplest case, protective sheath 51 
is a plastic cap that sits on guide element 41 and protects 
switching mechanism 15 from mechanical damage and from dirt and 
moisture . 

Fig. 6 shows yet another embodiment of cavity 14 which, in 
this case, is open at the top. Switching mechanism 15 of Fig. 1 
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is placed into cavity 14; a cover 55 sits in an opening 56, 
open at the top, of housing part 12, 

Second countercontact 26, which is connected via a connec- 
tion to external terminal 21, is now arranged on this cover 55. 
In this case, annular electrode 25 forms first countercontact 
24, which is connected via load 11 to external terminal 28. 

' "the case of device 10 as shown in Fig. 6, switching 

^ mechanism 15 can be placed into cavity 14 from above with no 

yi^ danger of jamming between the two counterelectrodes 24, 26, 

J since counterelectrode 26 is not brought into contact with 

03 switching mechanism 15 until after switching mechanism 15 has 

been placed into cavity 14, The same advantages are also 
C;3 achieved with devices 10 according to Figs. 3 and 4 , in which 

l^j the switching mechanism is already immovably joined to second 

counterelectrode 26 before it is introduced into cavity 14. 



Therefore, what I claim, is; 



